Background: Alcohol-exposed pregnancy (AEP) is a leading cause of birth defects. Effective face-to-face preconception interventions based on motivational interviewing (MI) exist and should be translated into remote formats for maximum public health impact. This study investigated the feasibility and promise of a onesession, remote-delivered, preconception, MI-based AEP intervention (EARLY Remote) for non-treatment-seeking community women. Subjects and Methods: This was a single-arm, prospective pilot intervention study. All participants received the intervention via telephone and mail. Feasibility of remote-delivery methods, treatment engagement, treatment credibility, MI treatment integrity, and therapeutic alliance were examined. Outcomes were 3-and 6-month drinks per drinking day (DDD), rate of unreliable contraception, and proportion of women at risk for AEP due to continued risk drinking and no or unreliable contraception use. Results: Feasibility of remote delivery was established; participants were engaged by the intervention and rated it as credible. Integrity to MI and therapeutic alliance were good. Both DDD and rate of unreliable contraception decreased significantly over time. Proportions of women who drank at risk levels, used unreliable or no contraception, and/or were at risk for AEP in the past 90 days decreased significantly from baseline to 6 months. Conclusions: Remote delivery was feasible, and the translated remote intervention may reduce AEP risk. Refinement of EARLY Remote may facilitate its placement within a spectrum of effective MI-based preconception AEP interventions as part of a stepped-care approach. EARLY Remote may have an important role within a stepped-care model for dissemination to geographically disperse women at risk for AEP. This could result in substantial public health impact through reduction of AEP on a larger scale.
Introduction
F etal alcohol exposure can result in neurological and behavioral problems known as fetal alcohol spectrum disorders. 1 Between 9% and 20% of sexually active women of childbearing age drink alcohol and use no or unreliable contraception. These dual risk behaviors place them at risk for alcohol-exposed pregnancy (AEP). [2] [3] [4] [5] Although most women cease drinking when they find out they are pregnant, over half of pregnancies are unplanned and unrecognized for 4-6 weeks following conception, when key neurological developments occur. 2, 3 Preconception interventions to change one or more risk behaviors contributing to AEP risk are needed. Two such interventions have been developed and found efficacious in randomized controlled trials (RCTs): a four-session intervention for community women (CHOICES 6 ) and a two-session intervention for university women (BALANCE 7 ). Both CHOICES and BALANCE provide contraception and are delivered in face-to-face format. Additionally, a one-session intervention for community women, also delivered in a face-to-face format but without contraception provided, called EARLY, was developed. An RCT found significant risk improvement associated with passage of time but no significant differences between groups. 8 These three interventions use a counseling style called motivational interviewing (MI), a directive, patient-centered approach grounded in compassion, acceptance, partnership, and evocation. 9 In MI, counselors utilize reflective listening, open questioning, and exploring and resolving ambivalence surrounding specific behavior changes. For AEP intervention, the dual targets are contraception and drinking. 9 Using the MI counseling style, counselors deliver personalized feedback about risk for AEP and facilitate exploration of risks, resolution of ambivalence, goal setting, and behavioral change planning through a menu of MI activities. 10 While the EARLY RCT was underway, investigators translated EARLY from face-to-face delivery format to a telemedicine format or remote-delivery format via telephone and mail. Investigators named the translated intervention EARLY Remote. A remote-delivered intervention could increase reach and convenience for geographically dispersed community women. Remote formats may even be preferred by women who are reluctant to discuss drinking and sexual behaviors face-to-face. Studies have found remote-delivered MI interventions incorporating personalized feedback and telephone counseling have yielded health behavior change, yet no such AEP interventions have been developed to date. 11, 12 To this end, we explored feasibility and preliminary promise of EARLY Remote, by conducting a single-arm, prospective pilot intervention study.
Subjects and Methods

STUDY DESIGN
This single-arm, prospective pilot intervention study investigated feasibility and promise of EARLY Remote. Non-treatment-seeking community women at risk for AEP were recruited, screened, consented, assessed at baseline, provided the EARLY Remote intervention (hereafter referred to as ''intervention''), and followed up at 3 and 6 months after baseline (3M and 6M, respectively). Feasibility of remote recruitment and data collection as well as treatment engagement, treatment credibility, MI treatment integrity, and therapeutic alliance were examined. To explore the promise of the intervention to reduce AEP risk, outcomes (i.e., drinks per drinking day [DDD], rate of unreliable contraception, and proportion of women at risk for AEP) were assessed at baseline, 3M, and 6M and then compared.
This study was approved by the University of Virginia Institutional Review Board on December 15, 2009. All contact with participants was remote via mail and telephone. Data were collected from 2009 to 2011, and analyses were conducted in 2011-2012. The study flow is shown in Figure 1 .
PROCEDURES
Remote recruitment, screening, and enrollment. The study was advertised on Craigslist in three Virginia population centers, seeking ''women between the ages of 18 and 44 years who drink and who also have sex for a research study.'' Potential participants telephoned the center and researchers used a 5-min structured screening interview to assess inclusion and exclusion criteria as described below.
Women who spoke and read English, were sexually active (at least one instance of sexual intercourse with a man in the last 90 days), fertile (18-44 years old, with no known infertility), and at risk for AEP were included in this study. Risk for AEP was (1) current risk drinking (i.e., more than 7 standard drinks per week on average and/ or more than 3 standard drinks on at least one occasion in the past 90 days 13 ) and (2) no or unreliable contraception (i.e., nonexistent, inconsistent, or unreliable methods of contraception paired with vaginal intercourse during the past 90 days). Examples of inconsistent contraception methods included missing two birth control pills in 1 month without using an effective back-up method (e.g., condom) or not using a condom during all or part of any vaginal sexual encounter for condom users. Unreliable contraception methods included any that have been found to result in 20 or more new pregnancies in a year per 100 women (e.g., withdrawal, rhythm, use of spermicides alone, etc.). 14 Other eligibility requirements included planning to remain in the area for the follow-up period and having a current mailing address, telephone, and DVD player through which to participate in data collection and intervention. Exclusion criteria were (1) current pregnancy or hopes for pregnancy in the follow-up period, (2) severe cognitive disorders that could impair ability to provide informed consent or understand the intervention, (3) current untreated major depression that could diminish reponse to the intervention, (4) active suicidality, (5) current untreated opioid dependence, and (6) current participation in another intervention study targeting drinking or contraception use. After screening, researchers scheduled an enrollment call for eligible and interested women and mailed them a copy of the informed consent form. The University of Virginia Institutional Review Board waived written consent and allowed provision of verbal consent.
Remote assessment. Baseline, 3M, and 6M assessments were performed during scheduled 60-min calls. Prior to calls, participants were mailed questionnaires and visual aids (e.g., a chart displaying standard drinks). Participants received up to $180 for time spent completing assessments, prorated by time point completed. 
MEASURES
Demographic and baseline characteristics. A structured interview from the EARLY study was adapted and used to obtain information on demographic and risk characteristics during the baseline assessment. Demographic characteristics included age, race, ethnicity, education, marital status, living situation, and employment. Risk characteristics included sexual health and contraception use and current drinking behavior. Alcohol abuse and dependence at baseline was assessed with the M.I.N.I. International Neuropsychiatric Interview Module J. 15, 16 AEP risk. Drinking and contraception use were measured during baseline, 3M, and 6M assessment calls using the Time Line Follow-Back (TLFB). The TLFB is a guided method that uses a calendar to prompt accurate recollection of daily behavior. The instrument has excellent validity and reliability among substance users for in-person and telephone data collection 17, 18 and has been used in previous AEP intervention studies. [6] [7] [8] 10 Treatment engagement. Engagement with the intervention was assessed. During the intervention call, counselors asked participants if and when they watched the DVD, read personalized feedback, and completed the mailed MI activity worksheets (i.e., before, during, and or after the intervention).
Treatment credibility. Participants completed a four-item Treatment Credibility Form after the intervention call and mailed completed forms to researchers (adapted from Dennis Turk, 2000, pers. commun.). This form assessed participants' ratings of intervention clarity, how successful they believed the intervention would be in helping them use contraception effectively and reduce risk drinking, and how confident they would be in recommending the intervention to a friend at risk for AEP. Scores on each item ranged from 1 to 10, with higher scores indicating higher credibility (Dennis Turk, 2000, pers. commun.).
Therapeutic alliance. Participants and counselors completed parallel forms of the Helping Alliance Questionnaire (HAQ-II) after the intervention call. The HAQ-II is a 19-item measure of counselor and patient alliance that correlates well with treatment response. 19 Participants mailed completed forms to researchers. Respondents provided ratings, on a scale of 1-5 (from 1 = strongly disagree to 5 = strongly agree), to statements such as ''The patient believes I am experienced in helping people'' or ''The counselor and I have meaningful exchanges.'' Scores on the HAQ-II range from 19 to 114, with higher scores indicating more positive alliance.
Treatment integrity. All intervention calls were audio recorded to enable assessment of integrity to MI. The principal investigator randomly selected 25% of sessions (n = 10) for coding. Following the Motivational Interviewing Treatment Integrity instrument version 3.1.. instructions, a trained coder randomly selected one 20-min segment of each session and coded. 20 The coder scored five global variables (i.e., empathy, evocation, collaboration, autonomy/support, and direction) and counted frequency of verbal behaviors (i.e., giving information, asking open and closed-ended questions, providing simple and complex reflections, and making other statements categorized as MI adherent or not). A judgment about a session's MI fidelity can be made through comparison with recommended standards for global scores and ratios that are based upon expert opinion. 20 EARLY Remote intervention. The intervention was conducted during one 60-min telephone call and consisted of the EARLY intervention 8 translated into a mail and telephone-administered format. Specific intervention components are shown in Table 1 .
Counselors have doctoral degrees in clinical psychology and extensive training in MI. Prior to the intervention, researchers prepared and mailed a package including personalized feedback, using the information gathered in the baseline assessment, with other materials needed to conduct the intervention (i.e., agenda, DVD about fetal alcohol spectrum disorders and AEP risk, educational brochures, and MI activity worksheets) and post-intervention measures. Participants were instructed to access the package and a DVD player and be in a quiet and private place during the intervention call.
DATA ANALYSIS
We used descriptive statistics, t tests, and chi-squared tests to characterize sample demographics, characteristics, contraceptive behaviors, drinking behaviors, AEP risk, and feasibility variables. We investigated the promise of the intervention by evaluating change in outcome variables. Outcome variables were DDD, unreliable contraception rate (percentage of days with one or more episodes of unprotected intercourse), and the presence or absence of risk for AEP in the past 90 days at 3M and 6M derived from the TLFB. Reduced risk for AEP was defined as (1) no longer at risk for pregnancy because of perfectly reliable contraception or sexual abstinence and/or (2) no risk drinking. Secondary outcome variables included the proportion of participants engaging in risk drinking (>3 drinks per occasion and/or >7 per week) and unprotected intercourse in the 90-day time frame preceding 3M and 6M. For the categorical outcomes of risk for AEP, unreliable contraception, and risk drinking at 3M and 6M, chi-squared tests were applied to determine if there was a difference between baseline and follow-up points. Paired t tests compared the continuous outcomes of DDD and unreliable contraception rate from baseline to each follow-up point. For each outcome variable, within-group unbiased estimators of effect size (d) and 95% confidence intervals were computed comparing each follow-up point to baseline values. 21 For continuous outcome variables, pre-post mean and standard deviation (SD) values and the pre-post correlation were used. For categorical outcome variables, proportions and sample sizes were used. 22 
Results
DEMOGRAPHIC AND BASELINE CHARACTERISTICS
Demographic characteristics of the sample are shown in Table 2 for the sample at baseline (n = 46), 3M (n = 38), and 6M (n = 35); these characteristics were similar to those observed in EARLY. 8 On average, at baseline, participants were 27 years old (SD = 5.5 years); most were African American (67.4%), employed (43.5 %), and living with a spouse or male partner (52.2%). Most participants (71.8%) used mobile rather than landline telephones during calls. Select AEP risk characteristics at baseline are presented in Table 3 . All participants were at risk for AEP, reported unreliable contraception, and drank at risk levels at baseline. There were no significant differences in characteristics between the baseline and follow-up samples.
FEASIBILITY
Remote recruitment, screening, enrollment, and retention. Figure  1 shows that 673 individuals were screened, resulting in 106 
Summarize intervention
AEP, alcohol-exposed pregnancy; MI, motivational interviewing. Treatment engagement. A high level of treatment engagement was observed. Counselors reviewed personalized feedback during the intervention with all participants. All participants completed at least one MI activity worksheet. Ten participants stated plans to complete additional MI activity worksheets after the call. Thirty-four participants viewed the DVD before or during the call. Three did not have access to a DVD player during the call but stated plans to view it after the call.
Treatment credibility. Post-intervention treatment credibility scores were available for 39 of 40 participants, who rated the intervention favorably as follows: with a mean score of 9.6 (SD = 0.7) out of 10 that the intervention made sense, with a mean score of 8.6 (SD = 1.7) out of 10 that the intervention was likely to help them improve contraception effectiveness, with a mean score of 9.3 (SD = 1.1) out of 10 that they would recommend the intervention to a friend, and with a mean score of 8.3 (SD = 2.1) out of 10 that the intervention was likely to help them to reduce risk drinking. These scores indicate that participants found the treatment to be very credible (Dennis Turk, 2000, pers. commun.).
Therapeutic alliance. The HAQ-II had excellent internal consistency in this sample, with a standardized Cronbach's alpha of 0.87 for participants (n = 39) and 0.89 for counselors (n = 40). Participants' mean helping alliance total score was 94.6 (SD = 8.8) with a minimum of 74 and maximum of 111. Counselors' mean helping alliance total score was 88.7 (SD = 6.1) with a minimum of 74 and a maximum of 104. Scores indicated development of strong therapeutic alliance. 19 Treatment integrity. Mean global scores were calculated: empathy, mean of 4.9 (SD = 0.32); evocation, mean of 4.6 (SD = 0.52); collaboration, mean of 4.9 (SD = 0.32); autonomy/support, mean of 4.7 (SD = 0.48); and direction, mean of 5 (SD = 0). The mean percentage of reflections to questions ratio was 100% (SD = 0.19%). The mean percentage of open questions to all open-and closeended questions combined was 60% (SD = 0.11%). The mean percentage of complex reflections to all simple and complex reflections combined was 51% (SD = 0.07%). The mean percentage of MI-adherent out of MI-adherent and not MI-adherent combined was 96% (SD = 0.07%). All scores were above recommended standards for proficiency and therefore demonstrate adequate MI treatment integrity. 20 Table 4 shows the primary and secondary AEP risk variables across time points including within-group effect sizes for changes from The n values reflect the number of participants who provided responses to the variable. The unreliable contraception rate on days decreased significantly from 83.7% (SD = 23.5%) at baseline to 64.5% (SD = 42.0%) at 3M (paired t = 21.36; p < 0.01). This improvement was maintained at 6M, when the unreliable contraception rate was 65.3% (SD = 43.0%), significantly less than baseline (paired t = 19.7, p < 0.01). AEP risk declined significantly from 100% at baseline to 68.5% at 3M (v 2 with 1 degree of freedom = 15.8, p < 0.01) and remained significantly lower at 6M with 68.8% at risk for AEP (v 2 with 1 degree of freedom = 14.57, p < 0.01). The proportion of participants who engaged in risk drinking declined significantly from 100% at baseline to 85.7% at 3M (v 2 with 1 degree of freedom = 6.53, p < 0.01) and remained significantly lower at 6M (87.5%); v 2 with 1 degree of freedom = 6.58, p < 0.01). The proportion of women continuing to use unreliable contraception or no contraception decreased from 100% at baseline to 80.0% at 3M (v 2 with 1 degree of freedom = 9.66, p < 0.01) and 75.0% at 6M (v 2 with 1 degree of freedom = 12.3, p < 0.01).
EARLY REMOTE INTERVENTION PROMISE
DSM
Discussion
This pilot study found that remote recruitment, data collection, and the EARLY Remote intervention targeting drinking and contraception behaviors were feasible. Participants indicated the intervention was credible and engaging. A very strong therapeutic alliance was developed. It is important that results suggest counselors can conduct the intervention over the telephone while demonstrating good MI treatment fidelity and adherence to the study protocol.
Additionally, the intervention showed promise. Significant changes in both risk behaviors and absolute AEP risk occurred between baseline and follow-up. Although mean DDD did not decrease below risk levels, the proportion of women who used unreliable or no con-traception and/or drank at risk levels in the past 90 days decreased significantly, contributing to significant reductions in AEP risk.
It is important to contextualize results, especially change in absolute AEP risk, within the spectrum of face-to-face preconception MI-based AEP interventions tested in RCTs (i.e., CHOICES, BALANCE, and the face-to-face version of EARLY). CHOICES 5 resulted in only 36% of women still at risk at 3M. BALANCE 7 achieved similar results, with only 31% at risk at the 4-month follow-up. Both CHOICES and BALANCE significantly outperformed comparison conditions. However, EARLY resulted in 65% and 62% of women still at risk at 3M and 6M, respectively, and improvements did not differ from those observed in the comparison conditions. In EARLY Remote, 69% of women were still at risk for AEP at 3M and 6M, which is similar to changes found in association with information control conditions tested in the CHOICES, BALANCE, and EARLY RCTs. [5] [6] [7] 10 Results from this study, in comparison with previous studies' results, suggest that CHOICES and BALANCE are the most potent of the MI-based preconception interventions developed to date. Furthermore, the remote-delivered version of EARLY may be slightly less potent than the same intervention delivered face-to-face.
LIMITATIONS
This was an uncontrolled pilot study with a small sample. Although we observed statistically significant, yet clinically modest, changes in AEP risk, these could be unrelated to intervention effects. The informed consent and assessment process may have sensitized women to risk for AEP and exerted an intervention effect. Also, improvements could be related to the passage of time. Additionally, we used self-report measures of target behaviors and treatment engagement, which can be susceptible to social desirability and recall biases. 23, 24 However, this is consistent with other studies in the AEP risk reduction literature that use self-reported data collection methods, despite their potential flaws. [5] [6] [7] 10 The n values reflect the number of participants who provided responses to the variable. a From baseline.
AEP, alcohol-exposed pregnancy; CI, confidence interval; SD, standard deviation.
STRENGTHS
This pilot study adds to a small literature on MI-based preconceptional AEP prevention interventions and is the first study to explore the feasibility and promise of a one-session, remotedelivered, MI-based, AEP risk reduction intervention. A remotedelivered intervention, even if it has a lower possible effect than face-to-face interventions, could impact public health by reaching larger samples of women at risk and may even be preferred by women for its convenience and privacy. Of note is that, in the current investigation, most of the sample were African American women, showing the utility of a remote intervention to reach populations at risk for health disparities. Future research might focus on refining the EARLY Remote intervention to enhance treatment effects by adding sessions and/or facilitating access to contraception. Once refined, a remote-delivered intervention could have an important place within the existing spectrum of MI-based preconception AEP interventions and then taken to scale as part of a stepped-care model. 25 
Conclusions
The one-session EARLY Remote intervention was feasible and associated with reduction in risk behaviors that compose AEP risk (drinking and unreliable use or nonuse of contraception). Although the intervention may not be as potent as lengthier face-to-face interventions that also provide contraception, this relatively lowresource intense intervention might be appropriate as part of a stepped-care model or to reach women at risk who are unable or unwilling to attend face to face counseling interventions, especially after future research and development. 25 Dissemination of an improved intervention could result in a substantial public health impact through reduction of AEP risk on a large scale.
